AHHOTAIIUS K PABOYEM ITPOT'PAMME IO YYEBHOMY
MNPEAMETY «®U3UKA»

Pabouas mporpamma mo yuyebHomy npeamery «Pusnka» (6a30BbIl ypOBEHB)
(npenMeTHas 00J1acTh «EcTecTBeHHO-Hay4YHbIE IPEIMETHI ) (manee
COOTBETCTBEHHO — TMporpamma 1o ¢usmke, (u3nka) pa3paboTaHa Ha OCHOBE
dbenepanbHON pabodeit mporpaMMbl 10 ydeOHOMY TipeaMmeTy «Dusnkay (0a30BbIT
YPOBEHb)» M BKJIIOYAET TMOSCHUTEIBHYIO 3alKCKy, COJAEpXKaHUE OOydeHHs,
IUTAHUPYEMBIE Pe3yNbTaThl OCBOCHHS MPOTPaMMBbl 1O (pusmke.

[TosicHuTebHAs 3alKcKa OTpaXkaeT OOLIUE LIeNU U 3a/1a4d U3y4YeHUs (PU3UKH,
XapaKTEPUCTUKY  ICHUXOJOTMYECKMX  MPEANOCBJIOK K  €ro  HU3YYCHHIO
00y4aloIUMUCS, MECTO B CTPYKTYpE YI€OHOTO TUIaHa, a TAKXKe MOAXOAbI K 0TO0pY
COJIEpKaHUs, K ONPEIETICHUIO TUIaHUPYEMBIX PE3YJIbTaTOB.

Copepxxanne OOydeHHUS PACKpBIBACT COAEpKaTeNbHbIE JIMHUU, KOTOPBIC
IpeaaratoTcs s 0053aTeIbHOIO M3yUYEHHUS B KaX0M KJIACCe Ha YPOBHE CPEIHETO
oO1rero oOpa3oBaHusI.

[Inanupyembie pe3ynbTaThl OCBOCHHS MPOTPaMMBI MO (PU3UKE BKIIOYAIOT
JMYHOCTHBIE, METAaPEIMETHbIE PE3YyIbTAThl 3@ BECh NEPHO 00yUEeHUs HA YPOBHE
cpenHero oo1ero o0pa3oBaHusl, a TAKXKe MPEAMETHBIE TOCTUKEHUS 00yUarOIIerocs
3a Kbl T07] 00y4YeHUs.

[Iporpamma 1o ¢Qusuke 0a30BOTO ypOBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeIbHOM Mporpammsbl, mnpeacTtaBieHHbx B OI'OC
COO, a Taxxke ¢ yuéroMm (enepaiibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHIIETNINK TpernofaBaHus ydeOHoro mpeamera «Dusmka» B 00pa3zoBaTelbHBIX
OpraHu3ausax Poccuiickon Oenepanuu, peau3yIoImx OCHOBHBIE
oOpa3oBaresbHbIE MPOTPAMMBI.

ConepxaHue mnporpaMmbl MO (pU3MKe HampaBieHO Ha (OPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarommuxcs 10—11 kimaccoB npu 00yueHun

ux Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOTO MOAXO0/A.



[Tporpamma no ¢pusuke coorBercTBYyeT TpedoBanusM OPI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEAMETHBIM PE3yIbTaTaM OOyUCHHs, a TAaKKe
YUUTHIBAET HEOOXOJUMOCTh peaM3ali MEXKIPEIMETHBIX CBsI3e (GU3HKU C
€CTECTBEHHO-HAYYHBIMH YUYSOHBIMH TIpeIMeTaMu. B Hell onpeesnstoTcss OCHOBHBIE
1M U3y4eHus: GU3UKU Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus, MJIaHUPYyEMbIe
pe3yibTaThl OCBOEHUS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

[Inanupyemblie pe3ynbTaThl OCBOCHHS Kypca U3k Ha 0a30BOM YPOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

Conepsxanue yaeOHOTo nipenmera « Pu3nkay 1o rojgaMm o0y4eHus;

[Iporpamma no ¢usuke MOXKET ObITh MCIOJIb30BAHA YUUTEIIMH KaK OCHOBA
JUTSI COCTaBJICHUS CBOMX pabouux nporpamm. [Ipu pa3zpadoTke padouei mporpamMmbl
B TEMAaTHYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITh  YYTEHBI BO3MOKHOCTHU
WCIIOJB30BaHUs  DJEKTPOHHBIX  (LUGPOBBIX) 00pa30BATEIbHBIX  PECYPCOB,
ABJIAIONINXCS ~ y4eOHO-METOJUYECKUMU  MaTepuaiaMud  (MyJIbTHUMEIUITHBIC
MpPOTrpaMMBbl, JIEKTPOHHBIC YYCOHUKH W 3aJJaUHUKHU, DJICKTPOHHBIC OUOIMOTEKH,
BUPTYyaJIbHbIE J1A0OpATOPUH, WIPOBBIE TPOTPAMMBI, KOJUICKIIUU ITUGPOBBIX
00pa30oBaTeNbHBIX PECYpPCOB), PEATMIYIOMIUMHU JTUAAKTUYECKAE BO3MOKHOCTH
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUM, COJIEpKAHUE  KOTOPBIX
COOTBETCTBYET 3aKOHOJIATEIHCTBY 00 00Opa30BaHUMU.

[Iporpamma 1o QU3MK MNPEAOCTABIAECT BO3MOXKHOCTb I peaU3alMU
Pa3JIMYHBIX METOJUYECKUX TMOJXOJOB K OpraHu3aluu oOydyeHus (QPuU3MKe MOpu
YCIIOBUM COXPAaHEHUS 0053aTeIbHOM YacTU COACPKAHUS Kypca.

du3znka Kak Hayka o HauOosiee OOIIMX 3aKOHaxX NPHUPOAbI, BHICTYMAas B
KauecTBe y4eOHOTo MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIA/J B CUCTEMY
3HaHHM 00 okpykaromiem mupe. [IkoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yomni
JUUIS €CTeCTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3UYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OHMOJOTHEH,

dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE



npUMeHeHHe (U3NYECKUX 3HAHUM  OMpenessieT XapakTep M pa3BHUTHE
pa3HOO0Opa3HBIX TEXHOJIOTHI B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
IIOJIyYECHHUS] HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMU CBOMCTBaMH MU Apyrux. M3yuenue
(u3MKN BHOCUT OCHOBHOM BKJIa]l B JOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyvaromuxcs, B (OpMHUpPOBAHHME YMEHUN MNPUMEHSTh HAYYHBIH METOJ
NO3HAHUS NIPU BBINOJIHEHUH UMHU YUEOHBIX UCCIIEIOBAHUIM.

B ocHOBYy kypca ¢(u3ukm st ypoBHS CpeaHEro oOmero oOpa3oBaHMUS
IIOJIOXKEH pAN HUACH, KOTOpPbIE MOXKHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUS.

Nnesa nenoctHoctn. B COOTBETCTBMM € HEW KypC SBISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3MKU, BKIIOYAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ HeW marepuall Kypca (U3NKU
o0beIMHEH BOKPYr (¢u3nyeckux Teopuil. BenymumM B Kypce sBIsieTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
oJIE.

Nnesa rymanutapuzanny. Peanusanus uaen NpeanosiaracT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOoOIeMaMHu.

Unes npuxnanHodt HanpasieHHocTd. Kypce <¢usuku mpeamnosnaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHMYECKHX M TEXHOJOTMYECKUX MPHUIOKEHUN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Wnes 53KOJIOTM3aluy  peaau3yeTcsl IOCPEACTBOM BBEICHHS DJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHMH, a Takke OOCYKIeHUs
npo6JieM pallMOHAIBHOTO MPUPOIONIONIH30BAHMS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep’HEBbIMU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEIHEro OOILero
oOpa3oBaHus SBISAIOTCS (u3mveckue teopun (hopMHUpOBaHWE MPEACTABICHUN O

CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posiu pyHAaMEHTAIbHBIX 3aKOHOB U



MPUHIIUIIOB B COBPEMEHHBIX IPECTABICHUSIX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CurcTeMHO-eSTENIBHOCTHBIN MOX0/ B Kypce (PM3UKHU peanu3yercs Mpexnie
BCEro 3a CYET OpPraHU3allid SKCIEPUMEHTAIBHON AESITENTbHOCTH O0YYaroIMXCs.
Jli1s 6a30BOro ypoBHs Kypca (PU3UKU — 3TO HCIIOIb30BAaHUE CUCTEMBI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMMme
no ¢u3nke OOBEAMHEHBI B OOLIMI CIMUCOK YYEHHYECKUX MPAKTHUYECKUX padoT.
Bbinenenne B yKka3aHHOM I€pedHE J1a0OpaTOPHBIX padOT, MPOBOAUMBIX MJIs
KOHTPOJISI U OLICHKH, OCYIIECTBIICTCA yYaCTHUKAMU 00pa30BaTEeIBLHOTO IMpoliecca
UCXOJ1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHHs KabuHeta ¢usuku. [lpu
3TOM OO0ECleUnBaeTCsl OBJAJCHUE OOYyYaloIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH U
IIOCTAHOBKY OIIBITOB IO TPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Pemenue pacy€THBIX M KayeCTBEHHBIX 3aJad C 3aJaHHOW (QU3MYecKOu
MO/JIEJIBIO, TO3BOJISIONIEE TPUMEHSTh N3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3
OJTHOTO pazfena Kypca, TaK U HWHTErpupys 3HAHMSI M3 pas3HbIX pasnenoB. s
KauyeCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIIIOTCS 33/IaHUS Ha O0BSICHEHHE TPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYoIIre BhIOOpa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu PI'OC COO k wmaTepuasibHO-
TEXHUYECKOMY 00€CTIeueHUI0 y4eOHOT0 TIpoliecca 6a30BbIil ypOBeHb Kypca (HU3UKU
Ha YpOBHE CpeAHEro oOIero o0pa3oBaHMs JOJDKEH H3y4aThCsid B YCIOBUSIX
MpPEeIMETHOr0 KaOWHeTa (M3HKM WIM B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
IpEeIMETOB €CTEeCTBEHHO-HAyyHOro uukia. Hanuuume B kaOuHere Qu3uku
HEOOXOJIMMOr0 J1TabOpaTOPHOrOo 00OPYAOBaHUS ISl BBIMOJHEHHUS YKa3aHHBIX B
nporpaMmMme 1o (pU3HNKe yYeHUYECKHX MPAKTUYECKUX paboT U IEeMOHCTPALMOHHOTO
o0opynoBaHUs 00S3aTEIBHO.

JlemoHCTpaninoHHOEe 00Opya0oBaHuE (POpMUPYETCI B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY

NCPEUNCIICHHLIX B IporpamMme 110 (1)I/I3I/IKC KIIFOYECBBIX )ICMOHCTpaI_II/II\/'I JJIIsL



UCCIIEIOBAaHMUSI ~ U3y4aeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPUUECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pyIOBaHHE JUIsI YYEHHMUYECKHX MPAKTUYECKUX paldoT
dbopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB M 0OecledrBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYIOBAaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dopMHpOBaHUE HHTEpEca W CTPEMJICHHS OOYyYarommxcsi K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

Pa3Butne npencraBieHUid 0 HAyYHOM METOJIE€ MO3HAHUSA U (POPMHUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

dopmMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4eHHs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dopmMHUpOBaHUE YMEHUI OOBSICHSTD SIBJICHUS C UCTIOIB30BaHUEM (DU3HUECKUAX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dopMUpOBaHUE TPEICTABICHUNA O PONM (PUIUKU NI PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHue 3TUX 1iesiel 00ecTieunBaeTCsl PEeIIEHUEM CIEIYIOMIMX 3a/1ad B
nporiecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

[IpuoOpeTrenue cuctembl 3HaHUN 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHWKY,  MOJEKYJSpHYI0  (U3UKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

dopmMHUpOBaHUE YMEHHUM TIPUMEHATh TEOPETUYECKUE 3HAHUS I OO BSICHEHHUSI
bu3NYecKuX SIBJICHUN B TPUPOJE W JUIsl TPUHITHS TPAKTUYSCKUX PEIICHUA B
MOBCEIHECBHOM XU3HU;

OcBoeHne CHocoOOB pelieHusl pa3iMyHbIX 3a7ad C $BHO 3a/JaHHOM

buznyecKo MOJEbI0, 3ajay, IO0Jpa3yMEBAIOIIMX CAMOCTOSATEIbHOE CO3JIaHUC



(bU3UMYEeCKON MOJIEH, COOTBETCTBYIOIIEH YCIOBUSAM 3a/1a4H;

[Tonumanve (HU3UYECKUX OCHOB W TPUHIIUIIOB JACHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILIYIO CPENY;

OBnajieHre METOJaMHU CaMOCTOSTENIBHOTO TUIAHUPOBAHUS U TMPOBEICHUS
bu3MUecCKuX OKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHbOpMaInH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

Co3panue ycinoBUW MJis Pa3BUTUSL YMEHHUH MPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKOU J1eATETbHOCTH.

Oob111ee yncio 4acoB, pEKOMEHIOBAaHHBIX /I U3ydeHus pu3uku — 136 yacos:
B 10 kmacce — 68 yacoB (2 gaca B Hememo), B 11 kmacce — 68 dacoB (2 yaca B
HEJISTIIO).

[Ipennaraemeiii B mporpamme 1o ¢U3UKE NEepedyeHb J1adOpaTOPHBIX U
MPAKTUYECKUX PpabOT SABISIETCS PEKOMEIOBAHHBIM, YYHUTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX

0COOEHHOCTEN 00yYaroIUXCsl.



